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Introduction. 


In the course of a revision of the fossil fauna of Fyansford, 
of Lower Tertiary age, a problem has arisen regarding the nomen- 
clature of a species of Glycymeris. It has seemed desirable, 
therefore, to consider the Cainozoic forms iu some detail, and to 
attempt to indicate the specific limits and relationships of one 
of the most variable of our molluscan genera, the modifications 
of which may be largely due to conditions of environment, as well 
as to factors of zonal position, 
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The material here dealt with includes the glycymerids of the 
collections of the National Museum, Melbourne (including the 
Dennant coll); the private collections of Mr. F. A. Cudmore 
(including part of the T. S. Hall coll.), Mr. W. J. Kimber, and 
of the authors; in addition to type material from the Tate 
Museum, Adelaide University, and the Tasmanian Museum, 
Hobart, together with numerous specimens from various col- 
lectors, which are duly recorded in the text. In all, probably not 
less than two thousand specimens have been examined, a series 
which has enabled us to deal with the specific limits in a more 
satisfactory manner than would otherwise have been possible. 

In more than one instance forms previously recorded under 
a single specific name have been split up into two or more species. 
In such cases it has been deemed prudent to record only those 
localities from which we have seen specimens, although in the 
majority of cases the correct specific name may be hazarded with 
a high degree of probability. 

In the systematic section of the paper the species are dealt 
with primarily in stratigraphic sequence; secondarily in order 
of original description. In the table of specific characters, how- 
ever, the species are arranged in approximate order of similitude, 
in order that differential features may be more readily recognised. 
The table of stratigraphic ranges of species indicates their 
approximate relations in time as well as in respect to each horizon, 
but is not to be taken as necessarily indicating phylogenetic 
sequence, for which our present state of knowledge is regarded 
as insufficient. 

The paucity of post-Tertiary examples of the genus is note- 
worthy in such collections as were available to us, but further 
collecting will doubtless fill in the gaps. 

Except for the tentative use of two of the groups suggested by 
Marwick? for the Neozelanic Tertiary species of the genus, no 
attempt has been made to utilise subgenera, since we understand 
that Mr. H. J. Finlay, of Dunedin, will shortly publish a com- 
munication on the subject. Indeed, although our species may be 
conveniently allotted to the “ Avinea” and “ laticostata" groups 
of Dr. Marwick, we are doubtful, in view of the occurrence of 
annectant forms, of their possible subgeneric value. It is note- 
worthy that there appear to be no Australian representatives of 
Marwick’s third, or “ huttoni” group, despite its relatively great 
antiquity in the New Zealand region, where it makes its first 
appearance in Cretaceous times. We have also refrained, except 
in one instance, from instituting comparisons between Australian 
and New Zealand shells, since in many cases affinities are with 
forms to be described by Finlay in his paper, which we have heen 
allowed to read in manuscript, and the relations of the two faunas 
are therefore left for him to deal with. 


X.——Trans. N.Z. Inst. Vol. LIV., 1928, p. 64. 
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Systematic Description. 


Genus Glycymeris, Da Costa, 1778. 
GLYCYMERIS CAINOZOICA, T. Woods sp. 


(PLL, Bigs. lab, 285.20, 3d; PL. IV. Figs. 1, 2, 3.) 


Cucullaca cainozoica, T. Woods, 1877, Pap. Roy. Soc. 
Tas. for 1826, p. 111. 

Pectunculus cainozoicus, T. Woods sp., Tate, 1886, Trans. 
Roy. Soc. S. Austr. Vol, VIM pp. 136, 13Z9 Bl EX, 
Figs. 8a, Johnston, 1888, Geol. Tas., Pl. XXXI., 
Figs. 13, 13a,b. Harris, 1897, Cat. Tert. Moll. Brit. 
Mus., Pt. I., Australasia, p. 340. 


Description by T. Woods, 1877.—' Shell roundly trigonal, 
oblique, globose, smooth, faintly and closely marked with radiat- 
ing ribs and concentric stri, the latter well defined and some- 
what rugose at the margin and sides, umbones very acute and 
recurved; ligamental area, arched, broad, with six straight 
grooves on each, which are well defined and overlap each other 
alternately under the umbo, hinge teeth, 6-7, bent under the 
hinge and then bicuspidate, muscular impressions lanceolate, well 
defined, the anterior adductor with a slightly lamellar edge, mar- 
gin finely pectinated with very distinct crenulations which con- 
tinue in young shells all round as far as the hinge. Young shells: 
are also more quadrate and have the angular ears slightly 
developed. Altogether the shell is intermediate between Cucullcea 
(sic) and Pectunculus and partakes somewhat of the character of 
both genera.” 

Additional Note on T. Woods' Types.—We have been favoured: 
by Mr. Clive E. Lord, Director of the Tasmanian Museum, with 
an opportunity of examining the type material. This consists of 
three separate valves, one gerontic and two smaller ephebic: 
examples. The largest specimen, which was indicated by label 
as the type, agrees in the.main with Tenison Woods' description 
above quoted, and is here regarded as the holotype. The sur- 
face ornament is very poorly preserved, and it is evident that 
Woods' description of it must have been taken from the two 
smaller but better preserved specimens, which are regarded by us 
as paratypes. Since the type material has not hitherto been 
figured, we take the opportunity to figure the holotype and one 
of the paratypes, and upon them we make the following obser- 
vations. “he sub-acuminate character of the umbonal region is. 
well marked in the holotype, the anterior and posterior angles. 
being steeply truncated, with the. longer slope on the posterior. 
This extreme obliquity appears to be a gerontic character, whilst 
the sloping shoulders of the holotype are regarded by us as an 
individual feature and somewhat abnormal in the species. Addi- 
tional characters seen are the strongly margined rim of the pos- 
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terior adductor scar, and the distinct, short, rounded sinus. On 
the cardinal line there are five teeth on the anterior series, and 
eight on the posterior. The ligamental area shows eight striae in 


a space of about 2.5 mm. 

The shell surface as seen in the paratype figured is marked 
with fine radii crossing the slightly lamellose growth lines; the 
radii being in fasciculi of four, separated by a deeper line, thus 
forming a depressed quadriplicate costa. 

Dimensions of Holotype.—Length (ant-post.), 34 mm. Height, 
32 mm. Thickness of valve, 11.5 mm. 

Observations.— Tate, in 1886 (loc. supra cit.), figured as a 
variety of this species a shell from Muddy Creek, with the com- 
ment: “ This ditfers from the type in being more orbicular, less 
narrowed at the hinge-line—characters very conspicuous in young 
shells. The variety is hardly separable from P. pulvinatus, Lamk., 
of the Parisian Eocene, which is, however, more gibbous at the 
umbones, and is equilateral. 

Dimensions.—Length, 45; width, 42; thickness through valves, 
33 millimetres.” 

Examples from this locality (Muddy Creek, Lower Beds) show 
a variation in outline from the orbicular form figured by Tate 
(loc. cit, Pl. X., Figs. 8a,b.), towards the greater obliquity of 
the holotype, the sloping shoulders of which we have already indi- 
cated as somewhat atypical of the species. This variation may 
be seen in the series on Tate's original tablet, lent to us from 
the Adelaide University Geological Department, and we here figure 
(PL I., Figs. 3, 4). in addition to the original of Tate's figure, 
the adjoining shell as an example of the more oblique form. The 
dimensions of the shell in the right hand upper corner of the 
tablet, marked by Tate as the original of his figure, with which it 
agrees in dimensions and shape, are as follows:—Length (ant.- 
post.), 40 mm.; height, 38 mm.; thickness through valve, 15 
mm.; so that a discrepancy exists in respect to the dimensions 
given by Tate in his description. It may be noted, moreover, 
that the figure has evidently been reversed in lithographing, since 
the specimen proves to be a right valve. The corresponding 
dimensions of the more oblique specimen (right valve), here 
figured for the first time (Pl. I.. Fig. 4), are 46.5 mm., 45 mm, 
and 16.5 mm.; while those of the largest example known to us 
from the same locality (in the Dennant collection at the National 
Museum) are 67 mm., 60 mm., and 24 mm. respectively, thus ex- 
hibiting well the increase of obliquity in the extreme stage of 
geronticism. 

The outline and degree of inflation are thus seen to be incon- 
stant features, and while the Balcombian shells show a tendency. 

towards a planation of the surface ornament, neither character 

can be regarded as of even subspecific value, and we therefore 
follow Tate in refraining from the introduction of a varietal 
name. 


22 Chapman and Singleton : 


Harris (loc. cit.) gives a brief description of the species, of 
which he remarks: " It is closely allied to P. cor, Lamarck, and 
young specimens of that are separated with difficulty from the 
present species. P. cainozoicus, however, has a relatively longer 
hinge, the umbones are more elevated aud acute, and the depres- 
sion on either side of the adductor scars is characteristic." 


This species name was utilised for Kalimnan shells until 1903, 
when the latter were separated by Pritchard under the name of 
G. halli. under which species the differential characters are given. 


|t may be here noted that re-examination of the specimen from 
Mallee Bore No. 4 at 163'-170', recorded as C. cainozoica, m- 
duces us to refer it to G. halli, so that the former species is absent 
in this series of borings. 

G. caimozoica appears to be the earliest representative in the 
Australian Caimozoic succession of the division of the genus 
recently recognised in the New Zealand Tertiaries by Marwick? 
as the * Axinea group." 

Oceurrence.—Balcombian (Oligocene): Clifton Bank, Muddy 
Creek, Victoria (Tate, Dennant, Hall and F.A.S. colls.). Also 
recorded by Hall and Pritchard from Balcombe Bay. 


Janjukian (Miocene): Holotype and paratypes from Table 
Cape. Tasmania, in the Hobart Museum (also Tate, Hall, and 
Nat. Mus. colls.) ; Bird Rock Cliffs, Torquay (Tate and F.A.S. 
colls.) ; Shelford (Deunant and J. M. Wilson colls.) ; Rutledge’s, 
near Geelong (T. S. Hall coll.), Victoria. Adelaide Bore ( Tate 
coll.) ; Murray River, four miles below Morgan (F, A. Cudmore 
coll.), South Australia. Also recorded by Johnston, from Flin- 
ders Is. Bass Strait; by Tate and Dennant, from Camperdown, 
Vic. and Aldinga. lower beds, S.A.; by Hall and Pritchard, from 
Wilkinson's No. 4 locality, Aire Coast; Fishing Point, Aire 
River: Waurn Ponds; Batesford; Orphanage Hill, Fvansford; 
and South Yarra, all in Victoria; by Dennant and Clark, from 
Moitun Creek, Skinner’s and Dreir's, on the Mitchell River, V.; 
by Dennant and Kitson, from Cape Otway, V., Mount Gambier 
and Lake Alexandrina, S.A. A record from Maude (Lande pos 
T. and D.) is presumably referable to G. maudensis, sp. nov. 


Nalimnan (lower Pliocene): Nodule bed between Clifton 
Bank and MacDonald's, Muddy Creek, derived from older series 
(coll. and pres. Nat. Mus. by F.C.); also Beaumaris, V., form 
annectant with G. halli (Nat. Mus. coll, pres. J. A. Kershaw; 
also Dennant coll.). Records from Horsham (D. and K.), and 
Jimmy’s Point (H. and P.) may perhaps be based on G. halli. 


?.—' Trans. N.Z. Inst, Vol LIV. p. 64 
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GLYCYMERIS GUNYOUNGENSIS,” sp. nov. 


(Pl. L, Figs. 5a, 5b, 6; Pl. IV. Bigs ae. 

Pectunculus laticostatus, Quoy and Gaimard, McCoy, 1875, 
Brod. Pal. S nako dec, IL, pp. 26, 27, Pl. XIX., Figs. 
12, 13 (non 9. 10, 10a, 11). Tate, 1886, Trans. Roy. 
Gee comet. Volk VIII, p. 137. Harris, 1897, (Cat, 
Tert. Moll. Brit. Mus., Pt. I., Australasia, p. 341. 

Pectunculus  M'Coyi, Johnston, 1888, Gepl. Tas, Pl. 
XXNI.. Figs. lc, 1d, (von 1, 1a, 15) ; (non Johnston, 
1885). 

Glycimeris maccoyi, Johnston sp., Chapman and Gabriel, 

' 1914, Proc. Roy. Soc. Vict. Vol. XXVI. (N.S). Pt. 

TL., pp. 303, 304, Pl. XXIV., Fig. 1 (nou 2-5). Chap- 
man, 1916, Rec. Geol. Surv. Vict., Vol. iia dee 
Pl. LXVIL. Fig. 1 (non 2-5). 

Description of. Holotype.—Right valve of an ephebic example ; 
sub-circular, rather depressed; hinge-line moderately short; the 
dorsal margin at the anterior and posterior ends truncately 
rounded to meet the more evenly curved ventral margin. ln pro- 
file the shell is only moderately inflated in the umbonal region, 
and is more depressed towards the ventral portion. The orna- 
ment consists of 33 regularly radiating riblets, somewhat angulate 
in the neanic stage, becoming more rounded in the ephebic, and 
depressed and less distinct in the gerontic stage; the interspaces 
are well-marked but narrow. The shell surface is marked by dis- 
tinct concentric undulatory lines of growth, which in the ephebic 
stage become more laminate or squamose. Growth stages not 
very distinctly defined, in contrast to some other Victorian species, 
such as G. converu and G. ornithopetra. Umbo inconspicuous, 
slightly opisthogyrate. Hinge-teeth of medium strength, arcuately 
disposed: about 10 in anterior and 11 in posterior series; indi- 
vidually short and very slightly uncinate. Striated area of limited 
dimensions, depth slightly under 1 mm. in the holotype, in which 
space there are about 4 striae. Anterior muscle scar elongate- 
rhomboidal; posterior scar sub-trapezoidal, and bounded in front 
by a thin ridge. Inner ventral margin of valve narrow, more or 
less flat, with 21 inwardlv excavated denticles, the points of 
which coincide with the interradial grooves of the outer surface, 
and are the terminations of very faint radial markings on the 
interior of the shell which are visible only in oblique light. 

Dimensions of Holotype. — Length (ant-post.), 22.5 mm. 
Height, 21.5 mm. "Thickness of valve, 5 mm. 

Description of Gerontic Form (Paratype).— This shell, a right 
valve, shows in the ephebic stage an angulation of the radial cos- 
tation which is entirely lost in the gerontic stage, the ribs becom- 
ing uniformly rounded and even depressed. At the same time 
the concentric laminar growth-lines, which are more strongly 


3.—From Gunyoung, a former name of Grice's Creek. 


' 
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developed in the earlier stages in the intercostal spaces, are in this 
latest stage strongly developed over the whole surface as a tegulate 
frilling. . 

Dimensions of  Paratype—Length (ant.-post.), 30 mm. 
Height, 28 mm. Thickness of valve, Z mm. 

Observations.— The earliest reference to the present form was 
made by McCoy in 1875 (loc. supra cit.), when he figured an 
example (Pl. XIX., Figs. 12, 13) without citing a locality, This 
specimen is contained m the National Museum collections (Reg. 
No. 12382), and we are enabled to give the habitat as Balcombe 
Bay (“ Sehnapper Point"). It is a right valve in the neanic 
stage, and as such presents a more circular outline and less prom- 
inent umbo than in the ephebic stage. ¿As is the case with many 
of the figures given in the Prodromus, the figures on this plate 
have been reversed in hthographing. 

Tate* has tentatively included under P. McCoyii, Johnston, a 
Muddy Creek shell which we now refer to the above species. 
This he describes as “ A thin, sub-orbicular, narrowed at the 

* hinge, depressed shell, never exceeding 30 millimetres diameter.” 
In regard to specimens from this locality (Muddy Creek, Lower 
Beds), we note that they agree in all essential particulars with the 
examples from the Port Phillip localities of Grice’s Creek and 
Balcombe Bay. | 

Chapman and Gabriel (loc. supra cit.), in discussing the speci- 
mens figured by McCoy in the Prodromus, regarded them as 
divisible into two mutations of a species referred by theni to 
Glyciineris maccoyi, Johnston. sp., as follows :— 

Form a— A small shell from Grice's Creek. Also larger 

valves from Corio Day. 

Form b.—4 large and ponderous shell from Bird Rock. 
We now refer the Grice's Creek shell to Ç. gunyoungensis. and 
describe the Bird Rock form as another new species under the 
name of G. ornithopetra. In regard to the specimens stated by 
Chapman and Gabriel to be from Corio Bay, we regard them as 
belonging, not to the Grice’s Creek form, but to the Bird Rock 
(Torquay) species, G. ornithopetra. An emendation also be- 
comes necessary as regards the localities of McCoy’s figured speci- 
mens, as given by Chapman and Gabriel. The small Baleombian 
example comes, not fnom Grice’s Creek, but from Baicombe 
Bay, about five miles to the south-south-west. The medium sized 
shells were stated to be from Corio Bay, on the authority of an 
old label of the Geological Survey of Victoria. No shells from 
that locality, comparable with these examples, either in size or 
other characters, are known to the present authors, whilst the 
specimens can be exactly matched from Bird Rock Cliffs, and it 
is suggested that they, in common with the largest specimen 
hgured by McCoy, came from the latter locality. Further confir- 
mation of this view is obtained from the matrix preserved in one 


4.—' Trans. Roy. Soc. S. Austr, Vol, VIII., 1886, p. 127. 
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cof the shells, which is comparable in character with a bed near 
the Glycymeris band at Bird Rock Cliffs, but is distinct lithologi- 
cally from anything known at Corio Bay. It is known that many 
of the old Survey collections from the Geelong district were not 
localised, and this will account for the error in confusing the Tor- 
quay with the Corio Pay collections. 

The results of our examination of the specimens figured (with- 
out localities) by McCoy on Plate XIX. of the Prodromus, are 
here tabulated :— 

Fig. 14 (9 in error on plate). Reg. vo. [23cer, ert" 
valve. G.S.V. locality Ad 23— Bird Rock Bluff, Tor 
quay, near Geelong. (=G. ornithopctra.) 

Figs, 10, 11. Reg. Nos. 12383-4. Right and left valves. 
? Bird Rock Bluff. (=G. ornithopetra.) 

Figs. 12, 13. Reg. No. 12382. Right valve. Balcombe 
Bay, Port Phillip. (==G. gun youngensis.) 

It will thus be seen that examples of the present species (G. 
gunyoungensis) have hitherto been recorded as Pectunculus lati- 
costatus, Q. and G., and, later, on rejection of the New Zealand 
species from the Australian fauna, as G. maccoyi, Johnston sp. 
We show subsequently, in dealing with Johnston's species, that 
this form is restricted to the type locality at Table Cape, Tas- 
‘mania, and Ooldea, South Australia. Compared with similar- 
sized specimens of G. maccoyi, our species differs in outline, 
especially in the subtruncation of the hinge-line, and in its very 
much smaller dimensions in the adult form. 

While the majority of the Bird Rock or Spring Creek speci- 
mens, hitherto recorded as G. maccoyi, Johnston sp., are here 
regarded as a new species, G. ornithopetra, we may note that 
they are accompanied by occasional diminutive examples of 
G. gunyoungensis, which at this locality and elsewhere has per- 
sisted to a later horizon, They may readily be separated from 
juvenile examples of G. ornithopetra by the fewer number of 
ribs and by the truncation of the dorsal margin, a character which 
is absent in the neanic stage of the latter species. 

Although we include the form of Glycymeris found at Orphan- 
age Hill, Fyansford, with the typical G. gunyoungensis of Grice’s 
Creek, at the same time we recognise that here (at Fyansford) 
the valves have a decided tendency to vary in the direction of G. 
subtrigonalis, Tate sp., in regard to the angularity of the cardinal 
arch, but differ from typical specimens of G. subtrigonalis from 
the River Murray Cliffs in having a thinner shell, as is the case 
with typical G. gunyoungensis. The ancestral characters are so 
slightly established, however, as to preclude the necessity of even 
a varietal distinction. 

It is evident that G. subtrigonalis is the closest ally of the 
‘species under consideration, G. gunyoungensis, From actual com- 


5.—Numbers refer to the Register of the National Museum, Melbourne. 
-$.—Figures have been reversed in lithosraphing. 
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parison of the holotypes oí the two spectes, we note that the latter 
diifers from Tate's species in its thinner and depressed shell with 
rounded rather than subangulate outline, its gently arcuate and 
narrow hinge area, and in its more numerous ribs. 

An examination of the examples of. Glycymeris in the Dennant 
collection of Limestone Creek fossils, tentatively referred by 
hint to G. (?) subtrigonalis, has led us to refer them to G. gun- 
yvourgensis, with typical Baleombian examples of which they agree: 
in character of ornament, differing only in their smaller size and 
greater inflation of the valves. They appear, therefore, to be micro- 
morphic forms of that species, which have reached the gerontic 
stage before attaining their usual dimensions, as shown by the 
clage concentric ornament and crowding of the growth stages. A 
recent discovery by one of us (F.A.S.) of fossiliferous Lower 
Tertiary clays on the Glenelg River, near the junction of Lime- 
stone Creek. atfords an explanation of the apparent occurrence of 
this species on so high a horizon as the Werrikooian. We have 
no doubt that the shells under consideration were derived from 
these lower beds, with the fauna of which they agree in state of 
preservation, and it is probable that several of Dennant's records 
of Lower Tertiary species in the Werrikooian deposits are due. 
to admixture from this source. 

Occurrence.—Balcombian (Oligocene): holotype and paratype 
from Grice's Creek, Frankston, coll, VV. Kershaw, in Nat. Mus. 
(also Cudmore and F.A.S. colls.); Balcombe Bav (Nat. Mus., 
Cudmore and F.A.S. colls.); Altona Coal Shaft (coll. F.C., in 
Nat. Mns.); Muddy Creek, lower beds (T. S. Hall, F.A,S., and’ 
Nat. Mus. colls.). 

Janjukian (Miocene): Bird Rock Cliffs, Torquay (F.C. and 
F.A.5. colls.) ; Point Campbell ( T. S. Hall coll.) ; Curlewis (coll. 
Rev. E. H. Chapple, in Nat. Mus. ; also Dennant and F.C. colls.) y 
Corio Bay (F.C. coll.); Orphanage Hill (G.S.V. coll. in Nat. 
Mus. ; also Hall and F.A.S. colls.) and Griffin’s, near Fyansford 
(T.S.H.); Native Hut Creek and Inverleigh ( T.S.11.) ; Murghe- 
boluc (var. anuectant with C. subtrigonalis, in T. S. Hall coll.) ; 
Cape Otway and Gellibrand River ( Dennant coll.) : Mitchell 
River at Dreir's (F. A. Cudmore coll), and Skinner’s ( Hall 
and Cudmore colls.) ; Neumerella, near Orbost (cast, coll. F.C. in. 
Nat. Mus.), all in Victoria, Adelaide Dore, South Australia (on 
Tate's type tablet of G. lenticularis). 

Janjukian (2): Glenelg River, near Limestone Creek ( Den- 
nant coll. Nat. Mus.). 

Many records of G. maccoyi or G. laticostata, from Janjukian 
localities, are probably referable to the present species, but can- 
not be allocated in the absence of specimens. 


7—Dennant, 1887, Trans. Roy. Soc. AMNES Wil SSEXIDÜLS mu BOF 
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GLYCYMERIS MACCOYI, Johnston sp. 
(Pi H. ties. 70, 7b; Pl. IV., Fig. 5.) 


Pectunculus McCoyi, Johnston, 1880, Pap. Roy. Soc. Tas. 
for 1879, p. 41. 

Pectunculus M*Coyi, Johnston, 1885, Pap. Roy. Soc. las. 
for 1884. pp. 199, 200. 

Pectunculus McCoyti, Johnston, Tate. 1886, Trans. Roy. 
Soc. S. Austr., Vol. VIIL, p. 137. 

Pectunculus laticostatus, Quoy and Gaimard, Harris, 1897, 
Cat. Tert. Moll. Brit. Mus., Pt. I., Australasia, p. 341. 

Glycimeris maccoyi, Johnston sp., Chapman and Gabriel, 
1914, Proc. Roy. Soc. Vict, Vol. XXVI. (N.5.), Bt. 
IL, p. 303, Pl. XXIV., Fig. 4 (won 1-3, 5). Chap- 
man, 1916, Rec. Geol. Surv. Vict.. Vol. IIL, Pt. IV, 
Er EXVIL, Fig. 4 (nen 1-3, 5). 


Description by Johnston, 1885: “ Shell orbicular, convex, 
slightly broader than long, somewhat flattened towards beak, sub- 
trigonal when young. Surface with 29 to 31 regular radiating 
convex ribs separated by somewhat narrower interspaces; ribs 
broadening and becoming less convex towards the margin; mar- 
ginal extremities rarely obsolete in old specimens; whole surface 
ñnely shaply (sic) striated concentrically; hinge teeth, generally 
10 on each side the three nearest beak smaller and frequently 
obsolete on one or both sides in old specimens; inside of margin: 
sharply denticulated ; ligamental area depressedly triangular with 
close V shaped striae—in young specimens, 6-7—in specimens of 
about 21 inches long, 8-9, the anterior side of beak having gene- 
rally one stria more than the posterior side. 

Mature specimens 24 to 3 inches long. This shell, hitherto, has. 
erroneously been referred to P. laticostatus, Quoy.” 

Description of Neotype.—Leíft valve of a gerontic form. Large, 
stoutly built, moderately convex. Outline in neanic and ephebic 
stages subcircular, becoming slightly subangulate on the ventral 
border in the gerontic stage. Hinge-line fairly long; anterior 
margin rounded, posterior subangularly so. Surface ornamented 
with 30 rounded ribs, which become flattened in the ephebic and 
obsolete in the gerontic stage. The ribs are crossed by fine un- 
dulate concentric laminae, which in the later stages becomes more: 
salient. Beak small, opisthogyrate, uot inflated. Ligamental area 
fairly long and low, with eight striae in a space of 3 mm. Teeth 
8 on each side; anterior geniculate, posterior thick and strongly 
arched. Anterior adductor scar large, reniform; posterior sub- 
trigonal and ridged on inner margin. Inner ventral margin of 
shell planate, with 20 denticule, interradial in position. 

Dimensions of Neotype.—Length (ant.-post.), 57 mm. Height, 
54.5 mm. Thickness of valve, 15 mm. 

, Historical Account.— The identification of this species has occa- 
sioned us considerable trouble, and it will be seen that we now 
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restrict the name to a form which is abundant, so far as is at 
present known, only at one locality, Table Cape, Tasmania, 
althongh occurring also at Ooldea, South Australia. It is con- 
venient to outline at this point the history of Johnston's species 
name. 

In 1880 Johnston remarked that in the Table Cape form there 
were invariably 29 radial ribs, as against 39 ribs shown in McCoy's 
Prodromus figures of a Victorian form identified as P. laticostatus 
by that author (G. ormithopetra of the present revision). He 
‘goes on to say (loc. cit.) : * lf there is no error in description. (in 
p. 26, Decade 11., Geol. Surv. of Vic.). and if the difference is a 
permanent and specific one, | would propose the name Pectititcit- 
lus McCoyi, for the Table Cape variety. In all other respects it 
answers Quoy and Gaimard’s description." Johnston also states 
that he has a specimen from Schnapper Point, showing 29 ribs. 
This locality is identical with Balcombe Bay, the shells from which 
we refer to G. gunyoungensts, 

In 1885 Johnston stated that he had compared Recent examples 
of P. laticostatus from New Zealand, with the Table Cape shell, 
of which he furnished the full description quoted above. He 
regarded the Recent P. flabellata, T. Woods, of the Tasmanian 
coast, as a closer ally of the Table Cape fossil, and remarked of 
P. laticostatus (op. cit., p. 200): " The latter differs from P. 
APCoyi in being much more solid, and in having invariably 10 
more ribs; the length also, generally exceeds the breadth and the 
convexity towards margin. With P. flabellata, Tenison Woods, 
it differs in being less solid and in having invariably 7 more ribs; 
P. flabellata having invariably 24. "The teeth on the latter are 
generally 10 as in P. M'Coyi, and in this respect and in ligamental 
area show a closer correspondence with the latter than with P. 
laticostatus. P. flabellata, in Tasmania, moreover, is invariably 
exactly as broad as it is long. ft would appear therefore that 
the characteristic shell of Table Cape is not identical with living 
species, and that it seems to be an intermediate form between P. 
flabellata, Tenison Woods, and P. laticostatus, Quoy, although 
showing a closer alliance with the former." 

In the same year Tate," in the course of a critical examination 
of Table Cape molluscan species alleged to have living representa- 
tives, made the following observations under the name of Pec- 
Iunculus laticostatus; " I do not acquiesce in Mr. R. M. Johnston's 
rejection of the above name for the species so common in the 
Table Cape deposits. which he names P. McCoyii. (Proc. Roy. 
Soc., Tasmania, for 1879, p. 41.) An allied species is plentiful 
in the River Murray Cliffs, near Morgan, but it has more resem- 
blance to the Australian species, P. flabellatus of Tenison Woods 
than to the New Zealand P. laticostatus." 

The Murray River species, to which Tate refers, was after- 
wards described bx him as P. subtrigonalis. 


S— Tate, 1885, Pap. Roy. Soc. Tas. for 1884, p. 213. 
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This view was evidently soon reversed by Tate, for Johnston? 
in a paper communicated to the Royal Society of Tasmania at its 
next meeting, states that Tate concurs with his determination in 
respect of P. McCoyi. 

[m the following year, 1886, Tate admitted both Quoy and 
Gaimard’s and Johnston’s species names, referring to P. lati- 
costatus (2) shells from Bird Rock and Schnapper Point, and to 
P. McCoyit the Table Cape shells, as well as examples from. 
Muddy Creek and Schnapper Point (regarded in this revision as 
G. gunyoungeusis). An additional locality for Johnston's species, 
accepted by Tate on the former author's record of the previous 
year, was Cape Schanck, Victoria. While a fossiliferous Bates- 
fordian (Janjukian) limestone has recently been recorded" fronr 
near Cape Schanck, this is certainly not the locality referred to by 
Johnston, and the present authors suggest that that author meant 
the well-known outcrop at Balcombe Bay, near Mornington, some 
20 miles to the north, since the term Cape Schanck Peninsula was 
used in the early days to embrace the whole of this area. 

In our observations on an allied species, G. oruithopetra, which 
accompanies G. maccoyi at Table Cape, we show that Johnston’s. 
figures in the Geology of Tasmania, 1888, Pl. XXXI., Figs. 1, 
la-d, purporting to represent the latter species, do not do so, but 
belong to other and distinct forms. 

In 1896 Pritchard, in the course of a revision of the Table: 
Cape fauna, included P. maccoyit, Johnston, in the synonymy of 
P. laticostatus, Q. and G., under which name he placed the Table: 
Cape examples. 

In the same year Tate and Dennant'? remarked: * Pectunculus’ 
laticostatus, Q. and G., so-called, of the Eocenes of Tasmania and 
Southern Australia, is, in our judgment, a distinct species, and 
should be quoted as P. McCoyii, Johnston, though the differential 
characters relied upon by its author are based upon misconcep- 
tion,” although earlier in the same paper (of. cit., p. 133) they 
had recorded, with a query, Pectunculus laticostatus, Q. and G., 
in a list of Table Cape fossils, quoting P. McCoyit, Johnston, as a 
synonym. 

Harris, in 1897, utilised Quoy and Gaimard's name, and stated. 
(loc. cit.) : " Comparison of authenticated specimens of P. mac- 
coyi, Johnston, with the living P. laticostatus, enables the writer: 
to state, definitely, that they are synonymous." Judging from: 
the localities given by Harris, that author has included at least 
two other Australian Tertiary species under the name of the: 
New Zealand form. l 

We refer to G. maccoyi, Johnston sp., the Table Cape shell 
figured under that name by Chapman and Gabriel in 1914 (op.. 


9.—0Op. cit., p. 220. 

10.—Chapman, 1914, Rec. Geol, Surv. Vict, Vol. IIL, Ft. III., pp. 318, 319. 
11.—Proc. Roy. Soc. Vict. Vol. VIII. (N.S.), pp. 130, 131. 

12.—Trans. Roy. Soc. S. Austr, Vol XX., Pt. I., p. 147. 
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cit., Pl. XXIV., Fig. 4), and reprinted by the former in 1916 (of. 
cit., Pl. LXVII., Fig. 4), and these figures (of the same shell) are 
the only ones referable to Johnston's species, as here defined, 
hitherto published. 

Chapman and Gabriel also stated that a similar, but smaller, 
form occurred at Mornington, Muddy Creek (lower beds), and 
Corio Bay. but specimens from these localities are here referred 
o G. gunyoungensis, They further remark (of. cit, p. 304) 
that typical G. maccoyi at Table Cape is accompanied by shells 
comparable with the Bird Rock form figured by McCoy as P. 
laticostatus, Q. and G., and referred by them to G. maccoyi, muta- 
tion b (G. ornithopetra of the present revision). 

Finally, in 1919, W. L. May"? listed G. laticostatus, Q. and G., 
in a census of the Table Cape mollusca, but in a personal com- 
munication to one of us ( F.C.)!* he has withdrawn the idenitfica- 
‘tion. 

Observations.—Study of a series of Table Cape specimens col- 
lected by Mr. F. A. Cudmore has shown that examples agreeing 
with R. M. Johnston’s original description are separable from the 
more numerously costated form herein described as G. ornitho- 
petra, under which latter species the differential characters are 
‘given. An examination of the type of Johnston’s species was, 
therefore, desirable, and application was made for it to Mr. Clive 
Lord, Director of the Tasmanian Museum, Hobart, which con- 
tains the collections of the late R. M. Johnston. A search by 
Messrs. Lord and May proved unsuccessful, and it is probable 
that no primary type was designated by Johnston. We have 
therefore selected as neotype of Glycymeris maccoyi, Johnston 
sp., a gerontic example collected by Mr. F. A. Cudmore, from the 
same locality and horizon (“ Crassatella Bed”), as Johnston’s 
specimens, and give a description of it above. 

In some diminutive shells from this locality the number of ribs 
is not more than 17-21, while the outline tends towards the sub- 
trigonal. After comparison with Torquay examples referred by 
us to G. gunyoungensis, we have decided to refer these Table 
Cape shells to the juvenile stage of G. maccoyi. This species, 
together with the allied G. ornithopetra, appears at this locality to 
have been in a somewhat unstable condition as to outline and 
also degree of inflation, since inflated G. maccoyi and depressed 
G. ornithopetra are occasionally met with. These variants, how- 
ever, group themselves around two types, to which we apply 
the above names. After careful consideration it does not appear 
desirable to split the forms still further, on the one hand, nor, on 
the other, to regard the Bird Rock type (G. ornithopetra) as 
merely a variant of Johnston's species. 

Occurrence—]anjukian (Miocene): neotype (coll. F. A. Cud- 
more and pres. to Nat. Mus.), and other examples from lower 
bed at Table Cape, Tasmania (Cudmore, Hall and Nat. Mus. 


12.— Pap. Roy. Soc. Tas. for 1918, 1919, p. 103. 
14.—In litteris, March, 1924. 
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«olls.) ; upper beds at same locality (Cudmore coll).  Ooldea, 
South Australia (mould, Nat. Mus. coll, pres. F. A. Cudmore). 

Many records under this name are doubtless referable to other 
species; those from the Kalimnan being either G. convexa or G. 
planiuscula. 


GLYCYMERIS LENTICULARIS, Tate sp. 
(PILLE, s Q 8b; Pl 1V., Fig, 6.) 


Pectunculus lenticularis, Tate, 1886, Trans. Roy. Soc. S. 
Drm ol. Vill, p. 138, Pl. XL, Fiz. 1. 


Description by Tate, 1886: “ Shell rather thin, orbicular, but 
slightly transverse, depressed, equilateral; radiately ribbed. Ribs 
numerous (more than 40), very fine, rounded, narrower than, or 
about as wide as, the interspaces, crossed all over with fine con- 
centric wavy lines. Inner margin of valves narrowly toothed; 
umbones very small, approximate; ligamental area very small, 
cardinal teeth 11 on each side. 

Dimensions.—Length, 31; width, 29; greatest thickness 
through both valves, at about one-third of the distance from the 
front, 12 millimetres.” 


Note on Tate’s Metatypes.—The original tablet, which has been 
lent to us from the Adelaide University Museum, shows a series 
of eleven examples, of which the two uppermost specimens (a 
pair), although not marked as types, undoubtedly formed the 
basis of Tate’s description. Since the figures of the other species 
of Glycymeris in Tate’s paper were reversed by the artist, we sus- 
pect that the figure given, which represents a left valve, was taken 
from the right valve on the left hand upper corner of the tablet, 
with which the figure otherwise agrees. 

The two largest examples (Pl. I., Figs. 8a,b) are right and 
left valves, respectively, of a single pair, which are here regarded 
as cotypes, since in his original diagnosis Tate refers to “ valves ” 
and gives their united thickness. The coarser ribbing and post- 
dorsal subtruncation of the hinge line in certain of the specimens 
induces us to refer them to G. gunyoungensis, and in these parti- 
cular examples, moreover, the number of ribs falls well below the 
minimum of 40 given by Tate. Our interpretation of the series 
on Tate's original tablet is set out as follows, taking the speci- 
mens in each row from left to right :— 


Tor Row. 
G. lenticularis. Right valve of gerontic example, with 50 
ribs. Cotype and probably Tate's figured specimen. 


G. lenticularis. Left valve of gerontic example, with 50 
ribs. Cotype and opposite valve to above. 
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MaüpprLE Row. 


G. gunyoungensis. Right valve of ephebic example, with 
34 ribs. 

G. lenticularis. Right valve (internal aspect) of ephebic 
example, with about 44 ribs. 

G. lenticularis. Right (7?) valve of ephebic example, hav- 
ing post-dorsal margin imperfect, with 42 ribs. 


Botrom Row. 


G. lenticuluris. Left (7) valve of ephebic example, with 
44 ribs. 

G. gunyoungensis. Neanic examples, with 29, 28, 22 and 
26 ribs respectively. 

G. leuticularis. Neanic example, with 42 ribs. 

Observations.—The depressed character of the present form is 
shared by the later species, G. plamiuscula, from which it can be 
at once distinguished by its shorter hinge-line and greater number 
of ribs. From immature examples of G. ornithopetra, which 
species attains a much greater size in the adult stage, it differs 
in being more depressed, with greater proportionate length, more 
numerous ribs, less sulcated interspaces, and shorter hinge-line. 

The closest ally of G. lenticularis, however, is probably G. 
guuyoungensis, a species to which we have above referred certain 
of the series of specimens on Tate’s original tablet of G. lenticu- 
laris. The present species may be distinguished by its longer 
hinge-line and more rounded dorsal margin, and its more 
numerous and smoother ribs, which are less tegulate or scaly than 
in G. gunyoungensis. 

Occurrence.—]anjukian (Miocene): Two cotypes and other 
specimens Írom the Adelaide Bore, South Australia, in the Tate 
coll., Adelaide University Geological Department; also lower beds 
at Aldinga (W. J. Kimber coll.), in the same State. 


GLYCYMERIS ORNITHOPETRA, Sp. nov. 
(PL Il., Figs. 9a, 9b; Pl. IV., Fig. 7.) 


Pectunculus laticostatus, Quoy and Gaimard, McCoy, 1875, 
Prod, Pal Vict. dec. IL. pp. 26, 27, P'EXTIX. Biss. 
10, 10a, 11, 14 (9 in error on plate), (non 12, 13). 
k m Trans. Roy. Soc. S. Austr., Vol. VIII, 
p. : 

Pectunculus M'Coyi, Johnston, 1888, Geol. Tas, Pl. 
SAL, Figs, D lee mon a ld); (non Johns- 
ton, 1885). i 

Glycimeris maccoyi, Johnston sp, Chapman and Gabriel, 
IoT Proc Roy. Socm ict, Vol se V m GS SOS IRAE 
Ii., pp. 303, 304, Pl. XXIV., Figs. 2, 3 (non 1. 4, 5). 
Chapman, 1916, Rec. Geol. Surv. Vict, Vol. Ii., 
Pt. IV., Pl. LXVIL, Figs. 2, 3 (uon 1, 4, 5): 
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Description of Holotype—The internal aspect of this has al- 
ready been figured by Chapman and Gabriel, 1914, Pl. XXIV., 
Fig. 3, and by the former, 1916, PI. ILZCWAUL. lene 3k 

Right valve; large. strongly convex and deep at the umbo, 
stoutly built; outline in the neanic and ephebic stages sub-circular, 
slightly longer than high; in the present gerontic stage it becomes 
irregularly sub-ovate, with the major diameter dorso-ventral, but 
somewhat obliquelv inclined towards the rear, the ventral border 
tending to become subangulated at the end of this major axis; 
anterior margin gently rounded; posterior margin in the 
gerontic stage definitely angulated where the truncated post- 
dorsal line meets the ventral border ; this angulation increases with 
age. Suríace radially ornamented with 40 subangular to rounded 
ribs, stronger and thicker on the anterior than on the posterior, 
and curving slightly posteriorly; ribs in neanic stage more angu- 
lar than in the ephebic, becoming obsolescent in the gerontic stage. 
Interspaces between ribs well defined in the pre-gerontic stages, 
and relatively one-third the space of a rib. Growth-lines very 
fine, extending above the surface, interradially, as squamose 
laminae. Growth stages well marked by deeper lines of growth, 
which cross the entire surface as undulate laminae; 18 in the 
holotype. Beak opisthogyrate, comparatively small. Hinge-teeth 
strong, largely encroached upon by area, leaving about 8 teeth on 
each side; anterior series elongate and uncinate, posterior series. 
strongly arched. Ligamental area short and high; finely striate, 
in the present example with 10 striae in a space of 4.4 mm. An- 
terior adductor scar subtrigonal; posterior obovate, ridged on an- 
terior margin, Inner ventral margin subplanate, with about 28 
elevated denticulae corresponding to the external interradial 
spaces, distinct ventrally, but becoming obsolete towards anterior 
and posterior. 

Dimensions of  Holotype.—Length  (ant-post), 55 mm. 
Height, 57.5 mm. Thickness of valve, 19.5 mm. 


Observations.— This Bird Rock (Torquay) species is clearly an 
ancestral form related to C. laticostata, Q. and G. sp., a Pliocene 
(Wanganuian) and Recent species in New Zealand, from which 
it differs, as already pointed out by Chapman and Gabriel (loc. 
supra cit.), in its longer shell and more finely striated ligamental 
area. In this last character it resembles Ç. chambersi, Marshall,* 
of the Tertiary of Campbell Island, the type material of whicli 
species we have been enabled to examine through the good offices 
of Mr. H. J. Finlay and Professor W. N. Benson. From this 
species the Australian form differs in its more numerous ribs 
(40 as against 34 in the respective type specimens), deeper valve, 
less numerous growth stages (in the neanic stages of both, 3 as. 
against 12), and narrower ligamental area. 


15.—Glycimeris chambersi, Marshall, 1909, Subantarctic Islands of New 
Zealand, Vol. IL, p. 701. Glycymeris chambersi, Marshall, Marwick, 
To Spans N.A Minst Vol prIV p. 67, Pl L, PIS T. 
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Hitherto it has been confused with G. maccoyi, Johnston, iron 
the Janjukian of Table Cape, Tasmania, from which we note the 
following points of difference. In G. ornithopetra the valves are 
deeper and the hinge-line shorter, while the ventral border is sub- 
angularly rounded in the gerontic stage, whereas in G. muccoy! 
it is more evenly rounded. The ribs are more numerous in G. 
ornithopetra, averaging 39 to 40 against 29 to 31 in Johnston’s 
species, and the interspaces are narrower. l 

Occurrence.—Janjukian (Miocene): abundant at Bird Rock 
Cliffs. Torquay (=Spring Creek beds), holotype coll. by R. 
Daintree. in Geol. Surv, Vict. coll, Nat. Mus. (also Cudmore, 
Hall, F.C., and F.A.S, colls.); Waurn Ponds (Nat. Mus. coll., 
“pres. J. McKenna.” ex. Mortlake Mus.), Victoria. Aldinga, 
lower beds (W. J. Kimber coll.) ; Point Turton, Yorke's Penin- 
sula (moulds, F.X.S. coll.); Ooldea (mould. Nat. Mus. coll., 
pres. F. A. Cudmore), South Australia. Table Cape, Tasmania, 
upper and lower beds (F. A. Cudmore coll.). 


GLYCYMERIS SUBTRIGONALIS, Tate sp. 
(Pie IL ies; 10. 11. 12: DIEI 


Pectunculus subtrigonalis, Tate, 1886, Trans. Roy. Soc. S. 
Austr, Vol. VIIL, p. 137, PL NL. Figs. (Wa — Har- 
ris, 1897, Cat. Vert. Moll. Brit. Mas, Pt. T Austral- 
asia, pp. 340, 341. 


Description by Tate, 1886: '* Shell solid, somewhat sub-trigonal, 
sub-equilateral, oblique, slightly produced posteriorly, moderately 
convex, radiately ribbed; ribs about 29, rounded, separated by. flat 
narrower interspaces, the whole surface crossed by regular, sub- 
distant, subimbricatiny lamellie, and a few folds of growth; um- 
bones small, approximate; hinge line very short, ligamental arca 
small; cardinal teeth eight in front and seven behind the edentu- 
lous centre; internal margin of valves strongly crenate. 

This species is conspicuous by its narrow hinge line, the valves 
attaining the greatest transverse diameter at about four-sevenths 
the distance from the umbo to the front. 

Dimensions.—Length, 32; width. 31; thickness through both 
valves, 19 millimetres.” 

Note on Tate’s Metatypes—The tablet of specimens selected 
by Tate, and lent to us from the Adelaide University Museum, 
comprises 12 examples, of which the second from the right in the 
top row, is marked by Tate as the figured specimen. This shell, 
regarded by us as the holotype, represents the rather oblique 
shell of the gerontic stage. We here rc-figure this and the ad- 
joining specimen on the left, which is a more average example, 
and is less markedly angular on the dorsal margin. (The subtri- 
gonal character of outline seems to make its appearance after the 
neanic stage. and becomes accentuated in the gerontic. Here again 
a discrepancy occurs in respect to dimensions. Those of Tate's 
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figured specimen (holotype) are:—Length, (ant.-post.), 30 mm. ; 
height, 29 mm.; thickness through valve, 8 mm.; with which 
Chidley’s figures agree well. The corresponding dimensions of 
the shell to the left, figured by us, are 27 mm.. 25.5 mm., and 7.5 
mm. ; while that on the opposite side measures 32 mm. (damaged) 
by 31.5 mm. by 10 mm., and may possibly be the one measured 
by Tate. All three shells are left valves, Tate’s figures by Chidley 
having been reversed. 

Observations.—The alliance of G. subtrigonalis with G. gun- 
youngensis is perhaps the nearest of any of the species dealt with, 
and separation of juvenile forms is difficult. Ditferential charac- 
ters of these two species in the adult form are dealt with in the 
remarks upon C. gunyoungensis. 

The specimens recorded under this name from the Kalimnan 
of Muddy Creek are later described as G. decurrens, while a doubt- 
ful record from the Werrikooian of the Glenelg River has already 
been shown to be referable to Ç. gumyoungensis and to belong to 
an earlier horizon. š 

We illustrate the internal aspect from a topotype (right valve) 
collected by F. A. Cudmore, and presented by him to the National 
Museum. The dimensions of this shell are: Length, 29.5 mm.; 
height, 28.5 mm. ; thickness, 9 mm. 

Occurrence.—Janjukian (Miocene): abundant on Murray 
River, four miles below Morgan, South Australia, holotype in 
Tate Mus., Adelaide University (also Cudmore and Dennant 
colls., and Nat. Mus., pres. F. A. Cudmore). Also form annec- 
tant with G. gunyoungensis from Shelford (Dennant coll.), and 
Meredith (cf. subtrigonalis, Nat. Mus. coll.. pres. J. A. Kershaw ). 

Kalimnan records of this species are probably referable to G. 
.decitrrens, sp. nov. 


GLYCYMERIS MAUDENSIS, Sp. nov. 


Taal ee nays PI. IV.. Fig. 9.) 

Description of Holotype.—Left valve of an ephebic example, 
differing from similar sized specimens of its near relative, G. 
cainozoica, in the incrassate shell and more subtrigonal outline. 
Umbonal region prominent, subacuminate, and not stronglv in- 
curved as in G. cainozoica; umbonal shoulders sloping, with the 
posterior steeper than the anterior. Ribs depressed, about 28 in 
number, with intercostal linear sulci; costation conspicuous over 
larger portion of valve, but becoming obliterated by concentric 
growth frills in senescent stage. Cardinal area more massive than 
in G. cainozoica, with about 8 teeth on each side; denticulation ot 
ventral edge of valve correspondingly thick. 

Dimensions of  Holotype.—Length (ant.-post.), 29 mm.; 
height, 28 mm.; thickness of valve, 10 mm. 

Observations.—The principal points of difference between G. 
maudensis and G. cainozoica, which at first we had been inclined 
to regard as variety and species, are incorporated in the above 
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diagnosis. There are, however, so many differential points that a 
further study has convinced us that it is better to regard it as a 
well-defined species, 

Occurrence.—Janjukian (Miocene): holotype and a second 
example from Maude (lower beds), Moorabool River, Victorta, in 
Dennant coll., Nat. Museum. 


GLYCYMERIS TENUICOSTATA, Reeve sp. 
(Pl. IL, Figs. 14, [30.156] PI LV SEES 10s) 


Pectunculus tenuicostatus, Reeve, 1843, Proc. Zool. Soc. 
Lond., p. 80. Jdei, 1843, Conch. Icon., Vol. I., PI. 
VL, Fig. 35. Lamy, 1912) Journ: des Cone ob 
LIX. pp, HQ HOQ IDD LIE, Edo 

Glycimeris temticostata, Reeve, Gatliff and Gabriel, 1910, 
Proc. Roy. Soc, Vict, Voll, (N52). Poel 
p. 97.- 


Description of 1st Plesiotype (Janjukian).—Right valve, sub- 
circular in outline, moderately inflated, with subacute umbo. Sur- 
face ornamented with about 40 riblets, which towards the median 
area are alternately large and small; these are traversed by fine 
thread-like lines of growth, which become beaded where they 
cross the radial coste; growth stages few and inconspicuous. 
Hinge area narrow, but slightly stouter than in Recent examples 
of the same size; hinge teeth slender, slightly arcuate, 11 and 10 
in anterior and posterior series. Denticule of inner ventral mar- 
gin somewhat stronger than in corresponding living forms, 

Dimensions of Ist Plesiotvpe.—Length (ant.-post.), 14 mm.; 
height, 13 mm.; thickness of valve, 4.5 mm. 

Description of 2nd Plesiotype (Werrikooian).—Left valve of 
a gerontic example; subangularly rounded, moderately inflated: 
and with subacute umbo. Radial ornament consisting of about 
44 riblets, of which the larger in the median area are carinate 
and more pronounced than in the Janjukian plesiotype, the secon- 
dary riblets becoming more prominent towards both extremities. 
The concentric ornament is virtually restricted to the intercostal 
spaces, where it gives rise to an incipient tegulation. Cardinal 
area broad; teeth straight to slightly arcuate, especially on an- 
terior. numbering 12 and 11 on anterior and posterior series. 
Denticulation of ventral edge strongly marked. 

Dimensions of 2nd Plesiotype.—Length (ant.-post.), 29 mm.; 
height. 26.5 mni. ; thickness of valve, 8.5 mm. 

Observations.—Examples in the Dennant coll. from Skinner’s, 
Mitchell River, one of which we describe as plesiotype, agree im 
essentials with Recent shells from Cape Pillar and Oyster Bay, 
Tasmania, and the range of the species from Janjukian to the 
present day is noteworthy. One Kalimnan record is at present 
known to us. while it is of rare occurrence in the Werrikooian 
shell beds of the Gleneig River, being represented by a worn: 
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example in the Dennant coll., and by a well-preserved shell col- 
lected by one of us (F.A.S.), here taken as a second plesiotype. 
"These latter examples attain much larger dimensions than the Jan- 
jukian forms, while the costate ornament is more strongly 
developed and shows a distinct carination, but all these features 
are seen in a Recent Australian shell, without precise locality, in 
the National Museum collection. 

Occurrence.—]anjukian (Miocene): plesiotype and other speci- 
mens from Skinner's, on Mitchell River, near Bairnsdale, Vic- 
toria, in Dennant coll. Nat. Museum. 

Kalimnan (f-ower Pliocene): Beaumaris, near Cheltenham 
(Dennant coll.) 

Werrikooian (Upper Pliocene): Glenelg River, near Lime- 
stone Creek, Victoria. plesiotype coll. and pres. to Nat. Mus. by 
F. A. Singleton, also Dennant coll. 

Recent: not uncommon in Tasmanian waters; also eastern 
coast line of Australia from Victoria to Queensland. 


GLYCYMERIS CONVEXA, Tate * sp. 
Pl, TIUS T6965, 17, 18, 19. 20; Pl. IV., Figs. 12, 13.) 


Pectunculus convexus, Tate, 1886, Trans. Roy. Soc. S. 
PASP Vol. VII, » 138, PL XL, Figs, Za,b. Har- 
ris, 1897, Cat. Tert. Moll. Brit. Mus., Pt. L, Austral- 
asia, p. 342. 

Glycimeris maccoyi, Johnston sp., Chapman and Gabriel, 
1914, Proc. Roy, Soc. Vict, Vol. XXVI. (N.S.), Pt. 
IL, p. 304, Pl. XXIV., Fig. 5 (uon 1-4). Chapman, 
1916, Rec. Geol. Surv. Vict, Vol. IIL, Pt. IV. Pl. 
LXVIL, Fig. 5 (non 1-4). 

Description by Tate, 1886: “ Shell solid. Orbicular, but slightly 
transverse, tumid ; sub-equilateral, umbones approximate, radiately 
ribbed. Ribs about 24, rounded, elevated, interspaces concave, 
wider than the ribs, crossed all over with thick concentric wavy 
lamine becoming finer towards the front. Inner margin of 
valves strongly crenate. Cardinal teeth about ten on each side. 

Dimensions.—Length, 31 mm.; width, 33 mm.; thickness 
through both valves, 22 millimetres. 

This species has some resemblance to the recent P. flabellatus, 
T. Woods, but is more inflated and with wider interspaces be- 
tween the ribs." 

Note on Tate's Metatypes:—The tablet in the Tate Museum, 
University of Adelaide, carries 16 specimens, the top row of four 
being gerontic, the middle row of five neanic, and the bottom row 
of seven practically in the ephebic stage. The second from the 
right in the top row, indicated bv Tate as the figured specimen, 
and here taken as holotype, is a left valve in the gerontic stage, 
damaged on the ventral margin but restored in Chidley's drawing, 
which by the way was reversed. In addition to re-figuring the 
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holotype in external and umbonal aspects, we give figures of the 
umbonal aspect of the more convex form adjoining on the left, 
as well as the internal aspect of the specimen to the right; all 
three being left valves. The variation in convexity is well shown 
by their respective length, height, and thickness, which are 34, 32 
and 12.5 mm.; 30, 29, and 15 mm.; and 30, 29.5 and 10 mm. 
We also figure ( Pl. 11., Fig. 19) one of Tate's juvenile examples 
which we regard as typical. 

Observations.—Harris, in his description of the Muddy Creek 
specimens, refers to the small ligamental area and the strongly 
crenulated inner margin of the valve (Joc. supra cit., p. 342). The 
same author, in making a comparison with Glycymeris flabellata, 
T. Woods sp. (a Werrikooian and Recent species), adds to Tate's 
points of difference the observation that the ligamental area is. 
much smaller in Tenison Woods’ species. 

The typical G. convexa, with its 24 ribs and strongly arched 
valves, appears in the neanic stage to run on the one hand into: 
G. planiuscula by the flattening of the shell and the straightening 
of the hinge-line; whilst on the other there are passage forms. 
into G. decurrens, in which the number of ribs, however, is about 
30, as in G. pluniuscula, the ribs are closer together, and the 
dorsal line has sloping shoulders, thus making the umbo more 
salient, and the outline generally subtrigonal. In adult speci- 
mens there is no diffculty in separating these three related 
species. 

The diminutive shell from the Kalimnan of Muddy Creek 
figured by Chapman and Gabriel (loc. cit.) as G. maccoyi, is re- 
garded by us as a juvenile example of G. convexa, in which the 
number of ribs is rather greater, and the degree of inflation some- 
what less, than in typical examples of this species. It is here re- 
figured (Pl. H., Fig. 20) for comparison with the more typical 
juvenile shell from Tate’s tablet. With one exception, referred 
to G. planiuseula, the records of G. maccoyi from the Mallee 
Bores are here attributed to G. concra. 

Shells from the upper beds of the Adelaide Tertiary basin, as 
cut in the Abattoirs and other bores, show a certain aniount of 
variation from the Muddy Creek topotypes, the South Australian 
examples being in general more depressed and with distinctly flat- 
tened ribs. The concentric ornament is also more developed 
as a series of undulose growth lines which cross the quadrately 
depressed ribs. This form makes a decided approach to a 
variant of G. flabellata found in South Australian waters (cide 
postea), and it may be noted that this intermediate form occurs 
in beds which were regarded by Tate as intermediate in age he- 
tween those of Muddy Creek (Kalimnan) and the Limestone 
Creek shell beds (Werrikooian), although thev are here classed 
with the former. i 


Occurrence.—]anjukian (?) (Miocene, probably high in 


series): Rose Hill, near Bairnsdale, Victoria (mould. coll. F. A. 
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Cudmore). The record by Tate and Dennant of this species from 
Camperdown requires confirmation before acceptance. 

Kalimnan (Lower Pliocene): holotype from upper beds, 
Muddy Creek, in Tate coll, Adelaide University (also T. S. Hall 
and F.A.S. colls.); Forsyth's, Grange Burn (Dennant, Hall, 
F.C. and F.A.S. colls.); Beaumaris (Cudmore coll); Jimmy's 
Point, Kalimna (doubtful identification, Dennant coll.) ; Mallee 
Bores, No. 5, at 162’-163’; No. 8, at 165'-180' (juv.), 199'-204" 
( frag. ), and 204’-210’ (juv.) ; No. 9, at 254’-256’ (juv.), and ina 
mixed Kalimnan and Janjukian fauna at 235’ in the Paynesville 
Bore, in Nat. Mus. coll., Victoria. Mindarie (W. J. Kimber coll.) ; 
Abattoirs Bore (Kimber and Cudmore colls.), Adelaide, South 
Australia. This species is also listed by Tate from  Tareena, 
N.S.W., and from the upper series (oyster beds), at North-west 
bend on the River Murray, Dry Creek Bore (var.) and at 
Aldinga (upper beds). and Hallett’s Cove, South Australia; 
and by Dennant. from Horsham, Victoria. 


GLYCYMERIS SUBRADIANS, Tate. 
ABIIT Eivs721/22; Pl. IV., Fig. 14.) 


Glycimeris subradians, Tate, in Basedow, 1902, Trans. 
Do SEEustr.. Vol XXVI, Pt. IL, p. 132. 
Chapman. 1915, Geol. Surv. S. Austr., Bull. No. 4, 
p. 48. 


Description in Basedow. 1902.—' This species is of the same 
general outline as G. radians, Lk., but differs by being flatter and 
having its radial ribs more acutely elevated, the interspaces being 
as wide. The radial ornamentation, moreover, is obsolete on the 
lateral slopes." 

Observations.— his species has not been figured hitherto, but 
one of us has amplified the brief original diagnosis by the fol- 
lowing description (Chapman, loc. cit.) of a specimen from Hal- 
lett’s Cove, now in the Dennant coll. at the National Museum.— 
“Outline of valve subeircular, slightly longer than high; surface 
of valve depressed, especially near the umbo. Cardinal area as in 
G. radians, with teeth, nine on each side. slightly thicker. Ex- 
terior of valve ornamented with about 50 depressed riblets, ver- 
tically striated. Dimensions of shell from Hallett’s Cove: Length, 
16 mm.; height, 14.75 mm. ; depth of valve, measured externally, 
5 mm. 

Observations—The chief points of difference between the liv- 
ing G. radiaus and the present form are the depressed shape of 
the valve and the more numerous ribs, circ. 50 againt (sic) circ. 
40 in the living species," 

Upon application being made to Dr. H. Basedow for the loan 
of the type specimen, we were informed that it should be in the 
Tate Museum, University of Adelaide. A search in the Tate 
collection on our behalf Dv Sir Douglas Mawson proved unsuc- 
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cessful, so that in the absence of the type, which has never been 
figured, we are compelled to illustrate the species by means of an 
imperfect example from Marino, near Hallett’s Cove, loaned to us 
by Dr. Basedow. In addition, we figure the shell from Hallett’s 
Cove from which the above supplementary description was 
made. 

In dealing with G. striatularis we record our belief that that 
species is more closely related to G. subradians than is G. radians, 
Lamarck sp.,15 the fossil history of which is as yet unknown to 
us. In view of the confusion which has existed in respect to the 
identification of the two Lamarckian species,'? it is not improbable 
that the Recent species with which the fossil was compared was 
actually G. striafularis, and erroneously named radians. 

Occurrence.—Kalimnan (Lower Pliocene): holotype from 
Hallett’s Cove, present location of type unknown (also Dennant 
and F.A.S. colls.) ; Marino (Basedow coll.) ; Abattoirs and Dry 
Creek Bores, Adelaide (W. J. Kimber coll.), South Australia. 
Beaumaris, Victoria (Dennant coll.). Also recorded by Basedow 
from Edithburg, Yorke’s Peninsula, S.A. 


GLYCYMERIS HALLI, Pritchard. 
(all, Wg Wire, 293 JG Woo Tis, 15.) 


Glycimeris halli, Pritchard, 1903, Proc. Roy. Soc. Vict., 
Vol. XV. (N.9.), Pt. IL. pp. 82-910 PRs 
10-12; Pl. XV., Figs. 1, 2. 8, 9. 


Description by Pritchard, 1903: ** Shell orbienlar, tumid, thick 
and strong, equilateral, with a prominent convex umbo, and 
closely radially ribbed surface. Umbo incurved and overhanging 
the ligamental area, which is a well-defined isosceles triangular 
space, the hase of which is just about half the width of the hinge. 
Hinge furnished with from 22 to 26 oblique and angular teeth, 
most usually 12 on each side. with a tendency for the medial ones 
to become obsolete in the extreme adult. Surface closely covered 
with broad radial ribs, ranging from about 30 to 35 in small 
specimens, up to about 50 in the adult, ribs slightly convex, with 
very narrow, almost lineal, interspaces in young shells, but in the 
adult the ribs are decidedly flattened; the ribs are closely, finely, 
and regularly radially striate, each rib bearing near the ventral 
margin ten striae, anteriorly and posteriorly the ribs become obso- 
lete, but the radial striae are present, and much stronger than 
on the ribs. The radial sculpture is crossed by fine concentric 
lines of growth. Interior of valves strongly denticulate along 


t 
`. 


16.—Pectunculus radians, Lamarck, 1819, Anim. s. vert: MOL AO Pi L; 
m 54, No. 18. Reeve, 1843, Conch. Icon, Vol. I. Pt. PN. Figs. 504 
b. Lamy, 1912, Journ. de Conch., Vol LIX., pp. 111, 112; i 
17.—c]. Tate, 1897, Trans. Roy. Soc. S. Austr, Vol XXl, Pt. L. p. 48. 
Pritchard and Gatliff, 1904, Proc. Roy. Soc. Viet VOE XVIL ONS 
ra Wy jen TE ii^ 
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the ventral margin, bearing about 25 strong denticles, running 
about 8 to 10 in 10 mm., thence both anteriorly and posteriorly 
diminishing in size, but extending right up to the hinge. .... 

Dimensions.— Type, antero-posterior diameter, 42 mm. ; umbo- 
ventral diameter, 44 mm.; thickness through one valve, 18 mm. 
Others range from 24 by 22, 21 by 20, 18 by 17, 17 by 16, 12 by 
11, to 9 by 9 and 8 by 8, and smaller." 

Observations.—Pritchard, in making a comparison with topo- 
types of G. cainosoica states (loc. supra cit., p. 91. that examples 
of G. halli are " much thicker and stronger, more convex, with 
coarser radial ribbing, bat much finer radial striations." 

The greater heaviness oi the shell and in particular of the 
hinge-line, which is more arcuate than in G. cainozoica, afford the 
easiest means of recognition of this species, the type material of 
which is in the private collection of Dr. G. B. Pritchard. Typical 
examples from MacDonald's, Muddy Creek, average 25 mm. in 
length, but occasional gerontic shells, one of which we figure, 
attain larger dimensions. The largest known to us (coll. T. S. 
Hall, in Cudmore coll.). measures 54.5, 54.5, and 21 mm. in 
length, height and thickness of valve respectively; while the 
corresponding dimensions oi the shell here figured are 49, 48 
and 18 mm. 

Occurrence.—kalimnan (Lower Pliocene): holotype from 
Forsyth's. Grange Burn, in Pritchard coll. (also T. S. Hall, Nat. 
Mus.. and F.A.S. colls.) ; MacDonald's, Muddy Creek, plesiotvpe 
1n Nat. Mus. coll. pres. R. Hughan (also Hall. F.C. and F.A.S. 
‘colls.); nodule bed between Clifton Bank and MacDonald’s 
(F.C, coll); Beaumaris (Dennant coll); Jimmy’s Point, 
Kalimna (Dennant, Hall and F.A.S. colls.) ; and Mallee Bores 
Nos. 1 (208’-210’), 2 (198'-200'), 4 (163'-170^), 5 (163’-175’, 
175'-189'), 6 (114^-150', 154’-158’, 158’-161’), 8 (165’-180’, 180- 
199’, 199’-204’, 204*-210', 225'-226'), 9 (263'-273', 315’-325), 
Maryvale Bore, upper beds at Portland, and from a mixed fauna 
at 265’ in the Paynesville Bore, Victoria (all in Nat. Mus. coll.). 


GLYCYMERIS HALLI, var, INTERMEDIA, Pritchard. 


Glycimeris halli, var. intermedius, Pritchard, 1903, Proc. 
Koyo nsec: Vic Vol) XV. (N.S.), Pt. IL, p. 90, Pl. 
NIV. Figs. IGN11. 


Description by Pritchard, 1903: “A variation of the above 
shows a less orbicular outline with sloping shoulders and conse- 
‘quently an apparently more prominent umbonal region, and with 
coaser (sic) radial ribbing, 25 to 28 being about the average 
imber 

Dimensions.—Var. intermedius, antero-posterior diameter, 21 
mm., umbo-ventral diameter, 20 mm., and 19 by 19.” 

Observations.—Since Dr. Pritchard has given good figures of 
this and the succeeding variety, we have not here depicted them. 
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This form appears to be the commoner of the two varieties in the 
Muddy Creek area, but the type form (G. halli, s. str.) is tar 
more abundant than either. 

Occurrence —Kalimnan (Lower Pliocene): type of var. from 
MacDonald's, Muddy Creek. in Pritchard coll.; Forsyth's, Grange 
Burn (T. S. Hall coll.) ; Beaumaris (Cudmore coll.) ; Jimmy's 
Point, Kalimna (Denuant coll); Mallee Bores Nos. 3 (201’- 
220). 5 (1537-1597. 1627-1637”. 175'-189' ), 6 (114^-150', 154-158", 
158/-161^). 8 (165-180, 199’-204’, 204-2108), 9 (254-275, 
315'-325'). 10 (254'-296') (Nat. Mus. coll.), Victoria. 


GLYCYMERIS HALLI, var. PAUCICOSTATA, Pritchard. 


Glycimeris halli, var. paucicostatus, Pritchard, 1903, Proc. 
Rov, soe, Vict. Vol. XN LOS DOC TII pe 
AID Jer ]2 PPL BOY, Wie, ©. 

Description by Pritchard. 1903: Another form which appears 
but a variation of the above species, is intermediate in shape be- 
tween it and the foregoing variety, but rather closer related to ihe 
latter. being distinguished most readily by the eoarser radial rib- 
bing, as it bears only about 20 strong, convex ribs, neglecting the 
obscure and ill-defined ones on the anterior and posterior slopes. 

Dimensions.—Var. paucicostatus, antero-posterior diameter, 22 
mm.; umbo-ventral diameter, 21 mm.; others range about 18 by 
17. emnel I) x hes" 

Observations.— This variant is apparently the rarest of the 
three forms, although, as remarked by Pritchard, it is not uncom- 
mon at the type seetion of the Kalimnan at Jimmy's Point, Gipps- 
land Lakes. 

Occurrence.—Kalimtnan (Lower Pliocene): type of var. from 
Jimmy's Point, Kalimna, near Lakes Entrance, in Pritchard coll. 
(also Dennant and F.A.S. colls.) ; Forsyth's, Grange Burn (T. S. 
Hall coll.); Mallee Bore No. 8, 165'-180' (Nat. Mus. coll.), 
Victoria. 


GLYCY MERITS DECURRENS, Sp. nov. 
(Pl. II., Figs. 24a, 24b, 25a, 25b; Pl. IV., Fig. 16.) 


Description of Holotype.—Right valve of an adult specimen; 
subtrigonal in outline, moderately depressed ; ventral border angu- 
larly rounded; dorsal line short. Umbo minute, prominent and 
acute, distinctly opisthogvrate, Surface evenly rounded except 
towards the posterior margin, where it becomes distinctly flat- 
tened. Costae about 31, evenly radiate, depressed and slightly 
rounded, with linear interspaces; lines of growth well marked, 
increasing. towards the ventral border; growth stages rather 
numerous, about 9 in the holotype. Hinge area moderately deep, 
angularly arched; teeth fairly strong, about 13 on each side. Den- 
ticulae of inner margin well marked and excavate opposite to the: 
external costa. 
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Dimensions of Holotvpe.—Length (ant.-post.), 225 mm.; 
height, 23 mm.; thickness of valve, 6.5 mm. 

Description of Paratype.—This is a left valve of an ephebic 
example, which differs from the holotype in its more rounded out- 
line, less arched dorsal margin, less prominent umbo, and some- 
what flatter valve. The costae, about 29 in number, are similar 
to those of the holotype. while the distinctness of the growth 
stages is also common to both, 

Dimensions of Paratype.—Length (ant.-post.), 18.5 mm.; 
height, 17.25 mm.; thickness of valve, 4 mm. 

Observations.-—This Kalimnan form has long been referred to 
G. subtrigonalis. Tate sp., and it is only after full consideration 
that we accord to it specific rather than varietal rank. The pre- 
sent species differs from G. subtrigonalis, however, in the greater 
depression of the shell: the flattening of the ribs, which become 
almost obsolete towards the umbo; and the finer interspaces, 
which are practically linear, as opposed to those of G. subtrigo- 
nalis, in which the intercostal spacing is well marked and even 
sulcate. 

Of living species Ç. sordida, Tate sp." of the southern coasts 
of Australia bears the most resemblance. but is readily distin- 
guished from G. decurrens by its fewer ribs (20 as against 31 in 
the respective holotvpes). and characteristic stepping of the shell 
surfacé due to rest-periods during growth. 

Occurrence.—Kalimnan (Lower Pliocene): Forsyth's, Grange 
Burn, near Hamilton, Victoria, holotvpe pres. to Nat. Mus. by 
F. A. Singleton, paratype coll. and pres. by F. Chapman (also T. 
eu Hall coll.) ; Jimmy’s Point, Kalimna (Dennant coll). Vic- 
toria. 


GLYCYMERIS PLANIUSCULA, Sp. nov. 
(Pl. III., Figs. 26, 27, 28; Pl. IV., Figs. 17, 18.) 


Pectunculus planiusculus, Tate MS., in Dennant, 1887, 
Trans. Roy. Soc. Vict, Vol. XXIIL, p. 237 (list 
name). 


Description of Holotype—Right valve of a medium-sized 
specimen ; sub-circular in outline, depressed ; ventral border evenly 
rounded ; dorsal line straight and extensive, longer on the anterior 
side; anterior margin less evenly rounded than posterior, the latter 
being circularly convex írom the ventral to the post-dorsal angle. 
Umbo minute, acute and slightly opisthogyrate.. General surface 
depressed gently and evenly on the ventro-dorsal axis; flattened 
at the anterior and posterior regions. Costae about 34, rounded 
and rather depressed, with linear interspaces, and crossed by 
fne thread-like lines of growth; the ribs on the anterior are 
rounder and more definite than those on the posterior. This speci- 


18.—Pectunculus sordidus, Tate, 1891, Trans. Roy, Soc. S. Austr, Vol. NIV. 
p. 264, LSE vis Big s. Glycimeris sordidus, Tate, Verco, 1907, ibid., 
Vol XXXI, pp. 227, 228. 
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men shows about five growth stages marked by deeper concentric 
lines. Hinge area comparatively deep and Hat, the entire internal 
margin having a strongly planated character. Teeth strong, 
oblique, numbering about 8 on each side. Inner marginal denticu- 
late and excavate in opposiiton to the external costae. 

Dimensions of Holotype—Length (ant.-post.), 19.5 mm.; 
height, 16.5 mm.; thickness of valve, 3 mm. I 

Since the preservation of the holotype is not quite perfect, we 
may amplify the above description by means of other and better 
specimens from the Kalimnan beds of the Upper Muddy Creek 
Series, one of which we select as a paratype. 

Description of Paratype—This is a left valve which shows the 
following additional features :—Costation at post-cardinal angle 
rather more widely spaced than anteriorly. Ligamental area 
small, striated. 

Dimensions of 1st Paratvpe.—Length (ant.-post.), 11.5 mm.; 
height, 11 mm. ; thickness of valve, 2 mm. 

Description of Gerontic Form (Paratype).—Valve roundly 
oval, longest diameter dorso-ventral. Coste about 32, rounded 
and depressed. Cardinal area tvpically flat, with 8 teeth on each 
side. Striated ligamental area limited and small. 

Dimensions of 2nd Paratype.—Length, 32.5 mmi; height, 34 
mm.; thickness of valve, 6.5 mm. 

Observations.— This species name has been known since 1887, 
when Mr. Dennant introduced it as a MS. name of Prof. Tate’s 
into a list of fossils from the Glenelg River. In the Dennant coii. 
now in the National Museum are three examples to which Tate’s 
MS. name has been attached, one of which, the most typical, we 
select as holotype. Of the remaining two specimens, one is a 
neanic form, somewhat damaged, whilst the other is a gerontic 
form, of somewhat aberrant character in its accentuated height 
along the dorso-ventral axis. 

It may be noted that the specimen recorded by Chapman and 
Gabriel? from the Mallee Bore No. 6, 1587-1617, as G. maccoyi, is 
now referred by us to the above species. 

The characteristic planation of the internal margin is a charac- 
ter shared by the Recent G. vitrea, Lamarck sp., of the Queens- 
land coast, a species which is similar in outline but differs in the 
greater number of ribs (40 as against 34) in the living form, 
while the surface ornament is entirely different. 

Occurrence.—Kalimnan (Lower Pliocene): paratype (coll. 
and pres. to Nat. Mus. by F. Chapman) and other specimens 
from Forsyth's, Grange Burn (also T. S. Hall and F.A.S. colls.) ; 
from the same horizon at MacDonald's, Muddy Creek, near 
Hamilton (F.C. coll): Mallee Bore No. 6, 158/-161^ (Nat. 
Mus. coll.), Victoria. 


19.— Proc. Roy. Soc. Viet, Vol MXVI. (N.82), Pt. 1I., 1914, p. 304. 


20.— Pectunculus vitreus, Lamarck, 1819, Anim. s. vert. Vol, VIS PREIS 
p. 54. Reeve, 1843, Conch. leon., Vol, I.. Pl. VIII, Figs. 45a,b. Lamy, 
1912, Journ. de Conch., Vol LIX., pp. 94, 95. 
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Werrikooian (Upper Pliocene): holotype and paratype (geron- 
tic form). from Limestone Creek, Glenelg River, Victoria, in. 
Dennant coll; Nat. Museum (also F.A.S. coll.). 


GLYCYMERIS FLABELLATA, T. Woods sp. 
CRIE ST 2097295, 30: BIZTV., Pigs, 19, 20.) 


Pectunculus flabellatus, T. Woods, 1878, Trans. Roy. Soc. 
Vicewy ob ive pp. 01:62. Harris, 1897. Cat. Tert. 
Moll. Brit. Mus., Pt. I., Australasia, p. 342. 

Glycimeris flabellatus, T. Woods sp., Pritchard and Gat- 
I ISO Proc Roy. Soc, Vict. Vol. XVII. ONS), 
Pt. L, pp. 242, 243. Gatliff and Gabriel, 1908, Proc. 
ker: Soen Vict Vol SX1eGN.S.), Pt, T. p. 391. 

Glycimeris pectinoides, Deshayes, Verco, 1907, Trans. Roy. 
Soc Austr. Vol XXAL, pp. 226, 227, Pl. 
XXVIIL, Fig. 4 (non Deshayes), 

Description by T. Woods, 1878: “ Shell broadly orbicular, but 
slightly transverse, thick. somewhat tumid, validly radiately 
ribbed; ribs 25 to 35, broad, flattened, becoming very close at the 
sides as the shell grows; margins broadly toothed; cardinal teeth 
16 to 20, white; colour white stained, but intense fulvous brown 
within; and more or clouded and spotted with the same colour on 
the outside. | 

Long. 44, Lat. 47, Alt. 44." 

Description of Neotype.—4A left valve, subcircular, solid, and 
moderately inflated, with inconspicuous umbo. Surface orna- 
mented with 24 broad, rounded and somewhat flattened ribs, with 
almost linear interspaces. Concentric ornament ill-defined, con- 
sisting of fine lire; growth stages well marked, about seven in 
number. Hinge-line regularly arched, with eight straight teeth in 
each of anterior and posterior series. Ligament area narrow, with 
4 and 5 striae respectively in a space of 1.5 mm. 

Dimensions of Neotype.—Length (ant.-post.), 37 mm.; height, 
34 mm.; thickness of valve, 10 mm. 

Description of Plesiotype.—The fossil specimen here figured 
differs from the Recent neotype in having a more ovate outline, 
being higher than long, in which character, however, the fossil 
shell can be matched among Recent examples. The ribs number 
about 23, and the other shell characters are similar to those of 
the neotype. 

Dimensions of Plesiotype.—Length, (ant.-post.), 36 mm.; 
height, 37 mm.; thickness of valve, 9.5 mm. 

. Note on T. Woods’ Type.—Tenison Woods (loc. cit.) gives the: 
distribution as “ Victoria and Tasmania," and the specimen on 
which he based his original description should be in the collections 
of the National Museum, Melbourne, but so far we have been 
unable to identify it from the dimensions given. 
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We have. therefore, selected as neotype one of a pair of valves 
from N.E. Tasmania in the Nat. Mus. coll. The label is dated 
1877. aud the tablet is believed to be one of those examined and 
named by T. Woods at the time of writing of his paper. 

Observations.— This Recent species found off the south-east- 
ern coasts of Australia shows considerable variation in outline, 
degree of inflation and character of the radial and concentric 
ornament, all of which features have been fully dealt with by 
Verco (loc. supra ci). It is noteworthy that the fossil shells 
agree with the ncotvpe here selected in having narrow interspaces 
and poorly developed concentric ornament, as contrasted with the 
variant having deeply furrowed interspaces and squamose con- 
centric ornament, which is not uncommon in South Australian 
waters. This latter form is frequently decidedly mequilateral in 
addition; nevertheless we agree with Verco in believing that the 
lack of fixity of these characters precludes the erection of varietal 
distinctions. 

Occurrence—Werrikooian (Upper Pliocene): Glenelg River 
near Limestone Creek, Western Victoria, plesiotype and other 
examples in Dennant coll., Nat. Mus.; also F.A.S. coll. 

Recent: somewhat uncommon in Victorian, Tasmanian and 
South Australian waters. 


GLYCYMERIS STRIATULARIS, Lamarck sp. 
(PIE Eug. 31; IL HA ee ila 


Pectunculus striatularis, Lamarck, 1819, Anim. s. vert., 
Voli VL, Pt; lap. 52, No. 15. Lamy, OAE 
Conch., Vol, CIX.. pp. 112-14; Pl, Pies. 172: 

Pectunculus obliquus, Reeve, 1843, Conch. Icon., Vol. L, 
PI MISI d 

Glycimeris striatularis, Lamarck, Pritchard and Gatliff, 
1904, ProcPRoy. Soc. Vict. Vole VIL. (NLS) ae me 
p.244. idam, ibid, 1906, Voll XVID. (NM .Soe ee 
Js [Ba (5233 


Description of Plesiotype.—Right valve of an ephebic example, 
subovate, moderately inflated, with minute but conspicuous umbo. 
Shell surfacc marked with numerous depressed radial ribs, about 
25 in the median area, where they are separated merely by shallow 
linear sulci. but gradually disappearing anteriorly and posteriorly, 
Each rib carries about 8 longitudinal striae, partially interrupted 
by the concentric growth lines but persisting as fine radii on 
either margin, where the costae have become obsolete; growth 
stages numerous but ill-defined. Hinge area gently arcuate; teeth 
13 and 12 in anterior and posterior series, slightly uncinate cen- 
trally but becoming more linear marginally; ligamental area with 
about 3 striae in a space of 1.8 mm. Inner ventral margin with 
about 37 denticulae, which become smaller and ultimately vanish 
anteriorly and posteriorly. I 
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Dimensions of Plesiotype—Length (ant.-post.), 34 mm.; 
height, 31 min.; thickness of valve, 9.5 mm. 

Observations.—1n his original description of the shell beds of 
the Glenelg River near the junction of Limestone Creek, in South- 
Western Victoria, Dennant?' listed on Tate's determination Pec- 
tunculus obliquis, Reeve, now a synonym of G. striatularis, Lam- 
arck sp., to which we refer the common species of Glycymeris in 
these Werrikooian deposits. At a later date he listed? the form 
under the name of G. radians, Lamarck, a species which has suf- 
fered much confusion with G. striatularis, An examination of 
the examples from Limestone Creek in the Dennant coll., now in 
the National Museum, induces us to refer all but one to G. striatu- 
laris, of which a large series has recently been obtained by one 
of us (F.A.S.) from the Werrikooian shell-beds of the Glenelg 
River. The solitary exception is regarded by us as a worn example 
of G. tenuicostate, Reeve sp. 

These Werrikooian examples of G. striatularis agree well with 
the Recent shells as found along the southern coasts oi Australia. 
A related fossil form is that described as G. subradians, which 
appears to be closer to the present species, G. striatilaris, than to 
the Recent G, radians. 

Occurrence.—Kalimnan (Lower Pliocene) : Beaumaris, V., and 
Abattoirs Bore, S.A., F. A. Cudmore coll. (G. cf. striatularis. 
At both localities ). 

Werrikooian (Upper Pliocene): Glenelg River near Lime- 
stone Creek, Victoria, plesiotype in Dennant coll, Nat. Mus.; 
also T. S. Hall (pres. E. B. Brown), and F.A.S. colls. 

Post-Tertiary: Outer Harbour, Adelaide, South Australia 
(eA. coll. pres. W, J. Kimber). 

Recent: common along southern coastline of Australia from 
Western Australia to Victoria; also Tasmania. 


GLYCYMERIS AUSTRALIS, Quoy and Gaimard sp., 
var. GIGANTEA, Chapman, 


(Pl. ILL, Fig. 32; Pl. IV., Fig 22.) ` 


Glycimeris australis, Quoy and Gaimard sp, var. gigantea 
po" Ioui Cel Sman S. Austr, Bull Na. 4 
p. 49. : 


Description by Chapman, 1915: “ The outline of the shell is sub- 
orbicular to suboval, aud longer than deep. The faint radial 
ornament links it up with G. radians, Lam. sp., but in its general 
characters, and especially in its concentric folds, it agrees with G. 
australis, excepting that the size and thickness of the valves are 
much greater than in the living species. The concentric lines of 
growth, moreover, are in this variety strongly developed near the 


? 


21.—Dennant, 1887, Trans. Roy. Soc. Vict., Vol. XXIII., Ny Eddie 
22.——Dennant and Kitson, 1903, Rec. Geol. Surv. Vict., Vol. J Fg elit. tin UG 
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ventral border, where they form distinct ruge. The form of the 
valve in being longer than high is like that of other Australian 
species, thus differing from G. laticostatus, Q. and G., which shell 
it resembles in its massive character. The fractured shell shows a 
thickness of 5 mm. in several instances.” 

Observations —This variety of the Recent C. australis, Q. and 
G. sp..2? was founded on some more or less fragmentary shells 
obtained bv Dr. Arthur Wade at Kangaroo Island, and we take 
the opportunity of furnishing a figure of the type of the variety, 
and of making some additional observations upon it, It is worthy 
of note that this form does not occur in the large and typical 
series of Werrikooian fossils from the Glenelg River made by 
Mr. Dennant, and now in the National Museum. 

On account of certain aberrant features of the type specimen, 
notably in the distinctly rugose character of the shell-surface, 
we have re-examined it in conjunction with Mr. C. J. Gabriel, 
and furnish the following remarks :— 

Notes on the Holotype.—This is a left valve in the gerontic 
stage. The outline is markedly equilateral, and in the earlier 
stages longer than high. but in the present gerontic form this re- 
lation appears to be reversed. The umbo is relatively minute and 
opisthogyrate. Decortication of the external rugose layer re- 
sults in the display of faint radial lineations, and in a iew places 
there are indications of a finely undulose growing edge. The 
interior is filled by the hard and resistant matrix, by which the 
hinge characters are largely masked, but so far as seen they are 
in accord with Glyeymeris. The thickness of the shell in the type 
example is considerably less than the 5 mm. indicated in the 
original diagnosis, and does not exceed 2.5 mm. The approximate 
dimensions of the imperfect shell are:—Length (ant.-post.), 72 
mm, (restored); height. 85 mm.; thickness of valve, circa 24 
111111. 

_Occurrence.—Werrikooian (Upper Pliocene): Vivonne Bay, 
Kangaroo Island, South Australia, holotype of variety, coll. Dr. 
Wade, in the National Museum, Melbourne. Í 


23.—Pectunculus australis, Quoy and Gaimard, 1835, Voy. Astrol “i 
IIL, pp. 469, 470, Pl, LXXVIL, Figs. 7-9. PN ME 
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EXPLANATION OF PLATES. 
PLATE I. 


Fig. 1—Glycymeris cainozoica, T. Woods Sp. Janjukian. Table 
Cape. Holotype. lasmanian Museum, Hobart, (a) 
exterior; (b) interior, Slightly enlarged, 
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Fig. 2.—G. cainozoica, T. Woods sp. Janjukian. ‘Table Cape. 
Paratype. Tas. Mus. Hobart. (a) exterior; (b) m- 
terior. Slightly enlarged. 

Fig. 3.—G. cainosoica, T. Woods sp.  Balcombian. Muddy 
Creek, lower beds.  Plesiotype. Tate Coll, Adelaide 
University Geol. Dept. Original of Tate's figure. Nat. 
size. 

Fig. 4.—G. caiuozoica, T. Woods sp.  Balcombian. Muddy 
Creek, lower beds. Plesiotype. Tate Coll. Adelaide 
University. Shell on left of Tate's figured specimen. 
Nat. size. 

Fig. 5.—G. gunyoungensis, sp. nov. Balcombian, Grice's Creek, 
Port Phillip. Holotype. National Museum, Mel- 
bourne; coll. W. Kershaw. (a) exterior, slightly en- 
larged; (b) interior, circ. nat. size. |13324.]?* 

Fig. 6.—G. guuyowngensis, sp. nov.  Balcombian. Grice's 
Creek. Paratype. Nat. Mus.; coll W. Kershaw. 
Slightly reduced. [13325.] 

Fig. 7.—G. maccoyi, Johnston sp. Janjukian, Table Cape. 
Neotype. Nat. Mus.; coll. and pres. F. A. Cudmore, 
(a) exterior; (b) interior. Cire, nat. size. {13326.] 

Fig. 8.—G. lenticularis. Tate sp. Janjukian. Adelaide Bore. 
Cotypes. Tate Coll. Adelaide University. (a) right 
valve; (b) left valve. Nat. size. 
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Fig. 9—CGlycyuieris oruithopetra, sp. nov. Janjukian. Bird Rock 
Cliffs, Torquay. Holotype. Geol. Surv. Vict. Coll., 
Nat. Mus.; coll. R. Daintree. (a) exterior; (b) in- 
terior. Circ. nat. size. [12465.] 

Fig. 10.—G. subtrigoualis, Tate sp. Janjukian. Murray River, 
near Morgan. Holotype. Tate Coll, Adelaide Uni- 
versity. Nat. size. 

Fig. 11.—G. subtrigonalis, Tate sp. Janjukian. Murray River, 
near Morgan. Plesiotype. Tate Coll, Adelaide Uni- 
versity. Shell on left of Tates figured specimen 
(holotype). Nat. size. 

Fig. 12.—G. subtrigonalis, Tate sp. Janjukian. Murray River, 
four miles below Morgan. Plesiotype. Nat. Mus.; 
coll. and pres F. A. Cudmore. Internal aspect. Circ. 
nat. size. [13327.] 

Fig. 13.—G. maudensis, sp. nov. Janjukian. Maude, lower beds. 
Holotype. Dennant Coll, Nat. Mus. (a) exterior, circ. 
nat. size; (b) interior, slightly reduced. — [13328.] 

Fig. 14.—G. tenuicostata, Reeve sp. Janjikian. — Skinner's, 
Mitchell River. Plesiotype. Dennant Coll., Nat. Mus. 
Circ. nat. size. [13329.] 


24.—This and succeeding numbers in brackets refer to registered specimens 
in the National Museum. 
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g. 15.—G. tenuicostuta, Reeve sp. — Werrikooian. e 2 


River, above Limestone Creek. Plesiotype. Nat. Mus.; 
coll. and pres. F. A. Singleton. (a) exterior; (b) in- 
terior. Slightly reduced. [13330.] 


ig. 16.—G. conexa, Tate ps Kalimnan. Muddy Creek, upper 


beds. Holotype. Tate Coll., Adelaide University. (a) 
external aspect; (b) umbonal aspect. Circ. nat. size. 


g. 17.—G. convexa, Tate sp. Kalimnan. Muddy Creek, upper 


beds. Plesiotype. Tate Coll.. Adelaide University. 
Umbonal aspect of shell on left of Tate's figured speci- 
men (holotype). Circ. nat. size. 


. 18.—G, convexa, Tate sp. Kalimnan. Muddy Creek, upper 


beds. Plesioty pe. Tate Coll, Adelaide University. 
Internal aspect of shell on right of Tate's figured speci- 
men, EO re nat. SIZE. 

19.—G. convexa. Tate sp. Kalimnan. Muddy Creek, upper 
beds.  Plesiotype. Tate Coll., Adelaide University. 
Neanic example, below Tate’s figured specimen. Circ. 
nat. size. 


g. 20.—G. convexa, Tate sp. Kalimnan. MacDonald's, Muddy 


Creek.  Plesiotype. Nat. Mus; coll and pres, F. 
Chapman. Neanic example, figured by Chapman and 


Gabriel as G. imaccoyi. Nat. size. [12467.] 


Jede vus; TD. 


. 21.—Glycyineris subradians, Tate. Kalimnan. Marino, near 


Hallett's Cove. Plesiotype. Private coll. of Dr. H. 
Basedow, Adelaide. Cire. nat. size. 


g. 22.—G. subradians, Tate. WKalimnan, Hallett's Cove. 


Plesiotype. Dennant Coll., Nat. Mus. Circ. nat. size. 
pr3331.] 


g. 23.—G. halli, Pritchard. Walimnan. MacDonald's, Muddy 


Creek. Plesiotvpe. Nat. Mus. Coll.; pres. R. Hughan, 
Slightly reduced, [7842.] 


g. 24.—G. decurrens, sp. nov. Kalimnan, Forsyth’s, Grange 


Buru. Holotype. Nat. Mus. Coll.; pres. F. A, Single- 
ton. (a) exterior; (b) interior. Cire. nat. size. 


[13332.] 


g. 25.—0G. decurrens, sp. nov. Kalimnan, Forsyth’s, Grange 


Duru. Paratype. Nat. Mus.; coll. and pres. F. Chap- 


man. (a) exterior; (b) interior. Slightly reduced. 
[13333. j 
26.—G. planiuscula, sp. nov. Werrikooian. Limestone 


Creek, Glenelg River. Holotype. Dennant Coll., Nat-- 
Mus. Slightly enlarged. [13334.] 

(2 plantuscila, sp. nov. Werrikooian. Limestone- 
Creek, Glenelg River. Paratype. Dennant Coll., Nat. 
Mus. Cire. nat. size. [13335.] 
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ig. 28.—G. planiuscila, sp. nov. Kalimnan. Forsyth's, Grange 


Burn. Paratype. Nat. Mus.: coll. and pres. F. Chap- 
mans irc. uat. Size, (13330. | 


ig. 29.—G. flabcllata, 'T. Woods sp. Recent. N.E. Tas- 


mania. Neotype. Nat. Mus. Coll. (a) exterior: (b) in- 
terior. Slightly reduced. [36805. | 


g. 30.—G. flabellata, T. Woods sp. Werrikooian. Limestone 


Creek, Glenelg River. Plesiotype. Dennant Coll, Nat. ` 
NN Gre wat. size |13337.] 


. 31.—G. striatularis, Lamarck sp. Werrikooian. Limestone 


Creek, Glenelg River. Plesiotype. Dennant Coll., Nat. 
Mus. Cire. nat. size. [13338.] 


`g. 32—G. australis, Quoy and Gaimard sp., var. gigaitea,. 


Chapman. Werrikooian. Vivonne Day, Kangaroo Is. 
Holotype of variety. Nat. Mus.; coll. Dr. A. Wade.. 
Slightly reduced. [13339.] 


Prate IV. 
Umbono-Ventral Profiles drawn to Natural Size. 


1.—Glycymeris cainozoica, T. Woods sp. Holotype. (Pl. 
I. foret) I 

2.—G. cainozoica, T. Woods sp. Plesiotype. (Pl E, Fig. 
$1) 

3.—G. cainosoica, T. Woods sp. Plestotype. (Pl. 1., Fi 


4.—G. gunyoungensis, sp. nov. Holotype. (Pl. I., Fig. 5.) 
5.—G. maccoyi, Johnston sp. Neotype. (Pl. IL, Fig. 7.) 
6.—G. lenticularis, Tate sp. Cotype. (Pl. I., Fig. 8.) 
/.—G. ornithopetra, sp. nov. Holotype. (Pl. IL, Fig. 9.) 
8.—G. subtrigonalis, Tate sp. Holotype. (Pl. IL, Fig. 10.) 
9.—G. maudensis, sp. nov. Holotype. (Pl. IL, Fig. 13.) 


ig. 10.—G. tenuicostata, Reeve sp. Plesiotype. (Pl IL, Fig. 


14.) 


g. 11.—G. tenucostata, Reeve sp. Plesiotype. (PI. 1L, Fig. 


15.) 


. 12.—G. convera, Tate sp. Holotype. (Pl. IL, Fig. 16.) 

. 13.—G. convexra, Tate sp. Plesiotype. (Pl. IL, Fig. 17.) 

- 14.—G. subradians, Tate. Plesiotype. (Pl. Jl, Fig. 213 
ig. 15.—G. halli, Pritchard.  Plesiotype. (AR HUG Fig. 259 
g. 16.—G. decurrens, sp. nov. Holotype. (Pl. HT., Fig. 24.) 
n 17.—G. planiuscnla, sp. nov. Holotype. (Pl. DU Fig. 26.) 
. 18.—G. planiuscula, sp. nov. Paratype. (Pl. IH., Fig. 27) 
. 19.—G. flabellata, T. Woods sp. Neotype. (PL. IIL. Fig.. 


29.) 


g. 20.—G. flabellata. T. Woods sp. Plesiotype. (Pl. HI., 


Fig. 30.) 


Seal Se striatularis, Lamarck sp. Plesiotype. (PI. III., 


9 31.) ; 
. 5 Quoy and Gaimard sp. var. gigantea, 
Chapman. Holotype of variety. (Pl. HII. Fig. 32.) 
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AppENDUM.—Since the above was written, Iredale (Proc. 
Linn. Soc. N.S. Wales. Vol. XLIX., Pt. IIL., 1924, p. 187) has 
advised the rejection of P. australis, Q. and G., on the ground of 
preoccupation by Morton (Synbps. Org. Remains Cret. Group, 
U.S., 1834, p. 64), whose name he suspects to have appeared 
earlier in the year than that of Quoy and Gaimard. Were the 
evidence not more definite than this, we should hesitate 
to abandon this well-known name for the Australian shell, but 
examination of the dates of publication of the various sections'of 
the Zoology of the “ Voyage d'Astrolabe " discloses an interesting 
problem. The Atlas in which our shell is figured bears the date 
1833, but the name given is in a vernacular form (Z*/oncde aus- 
tral) of Quoy and Gaimard's intentioned name of the species. 
The conchological section constitutes Vol. III. of the Zoology, and 
appeared in two parts ; the first (pp. 1-368) in 1834, and the second 
(pp. 359-954), which includes the diagnosis of our species, in 
1835. If the latter date be taken, then Morton's name has clear 
priority, but if the readily identifiable figures are accepted, de- 
spite the form of the accompanying legend. then the reverse is the 
case; we therefore leave the matter open. F.C. and F.A.S., 9.3.25. 


